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(54) PRODUCTION OF TRANSFORMED PLANT 

(57)Abstract: 

PURPOSE: To remarkably reduce the transforming operation by transducing a genetic 
substance through holes formed with laser pulses into a pollinical cell in a stage just before 
starting the division or during the initial division in a process for culturing an anther of the 
pollinical cell enclosed in the anther of a gramineous plant. 
CONSTITUTION: In a process for culturing an anther in the mid uninucleate stage 
microspores enclosed in the anther of a gramineous plant, a genetic substance is transduced 
through holes formed with laser pulses into the pollinical cell in a stage just before starting the 
division or during the initial division and the genetic information on the genetic substance is 
expressed to afford the objective transformed gramineous plant. Furthermore, barley is 
preferred as the gramineous plant. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the Poaceae transformation vegetation characterized by making 
the gene matter introduce into the pollen cell concerned through the hole formed of the laser pulse , and 
making it discover the gene information of the gene matter concerned in the phase under initial fission in- 
the anther culture process of the pollen cell in the middle of 1 nucleus term by which endocyst be carried 
out to the anther of a grass just before starting fission . 

[Claim 2] The manufacture approach of the Poaceae transformation vegetation according to claim 1 that 
grasses are wheat. 

[Claim 3] The manufacture approach of the Poaceae transformation vegetation according to claim 2 that 
wheat is barleies. 

[Claim 4] The grass transformation approach characterized by making the gene matter introduce into the 
pollen cell concerned in the phase under initial fission through the hole formed of the laser pulse in the 
anther culture process of the pollen cell in the middle of 1 nucleus term by which endocyst is carried out 
to the anther of a grass just before starting fission. 

[Claim 5] In the anther culture process of the pollen cell in the middle of 1 nucleus term by which 
endocyst is carried out to the anther of a grass, just before starting fission, in the phase under initial 
fission The gene matter is made to introduce into the pollen cell concerned through the hole formed of 
the laser pulse. The manufacture approach of the Poaceae transformation vegetation characterized by 
choosing the cell which discovers the gene information of the gene matter concerned, cultivating this 
selected cell by the callus inducer medium, making a callus and/or an embryoid body form, planting in a 
^differentiation culture medium after that, inheriting, obtaining a plant body, and checking a 
transformation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the Poaceae 

transformation vegetation, and the grass transformation approach. 

[0002] 

[Description of the Prior Art] Although the transgenics approach using Agrobacterium is established as a 
vegetable transformation method, Agrobacterium cannot be infected with the Poaceae vegetation 
containing a barley, but other approaches are tried. 

[0003] The approach of direct installation of Vector DNA is examined as those approaches, for example, 
the electroporation method and party Kurgan ~ law, the polyethylene-glycol method, or a microinjection 
method The approach of using and carrying out a transformation, i.e., corn, "Nature, 319 volume, and 
791 (1986)", A rice "Mol.Gen.Genet., 204 volume, and 204 (1986)", It is reported by wheat 
"Mol.Gen.Genet., 199 volume, and 178 (1985)" and grass "Mol, Gen.Genet., 199 volume, and 178 
(1985)" that the transgenics to a plant cell is possible. 

[0004] However, by the approaches of importing a gene into a cell physically, such as the party Kurgan 
method and a microinjection method, there are problems, such as lowness of processing effectiveness 
and generating of chimera transformation vegetation. 

[0005] Furthermore, although the approach through protoplasts, such as a manufacturing method "JP,1- 
181 791, A", the polyethylene-glycol method, etc. of transformation vegetation using the transgenics 
system to a grass by electroporation, is reported, the system from a protoplast to a plant body is not 
established with many wheat. Moreover, many selection culture and a long period are required for 
preparation of a protoplast, and further, even if protoplast culture is the same crops, the present 
condition is that it is applicable only to the form which was excellent in some culture properties, and a 
network. 

[0006] now as an approach of carrying out a transformation by the laser pulse, it uses for the 
transformation of an animal cell - having --**** - the use to an experiment preliminary about a plant 
tissue and its cell - stopping - "Plant Cell Tissue and Organ Culture, such as Weber, 12 volumes, and 
219 (1988)" and the experiment about an organelle - "-- the [ West Germany patent application ] - 
although used also in 37071 1 1 A official report", carrying out the transformation of the vegetable pollen 
by the above-mentioned approach is not known. Moreover, the transformant from which " JP,2-9378,A" 
to which the manufacturing method of the transformation vegetation using the transgenics system by the 
laser to a corn germ is reported is obtained by this approach is a chimera, and the method of obtaining 
the transformant of a gay object with wheat, such as a barley, is not yet established. It cannot 
accomplish, although various transformations of a plant body are tried like ****, and there is a long 
strong request in a monocotyledonous plant, especially a grass. 
[0007] 

[Means for Solving the Problem] That the above-mentioned technical problem should be conquered, as a 
result of repeating examination wholeheartedly, this invention person etc. introduces a foreign gene into 
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the pollen of a grass efficiently, and came to complete a header and this invention for the approach of 
manufacturing the grass by which the transformation was carried out. 

[0008] Namely, this invention is a phase under initial fission, just before starting fission in the anther 
culture process of the pollen cell in the middle of 1 nucleus term by which endocyst is carried out to the 
anther of a grass. The gene matter is made to introduce into the pollen cell concerned through the hole 
formed of the laser pulse. In the anther culture process of the pollen cell in the middle of 1 nucleus term 
by which endocyst is carried out to the anther of a grass at the manufacture approach list of the Poaceae 
transformation vegetation characterized by making the gene information of the gene matter concerned 
discover, just before starting fission, in the phase under initial fission The grass transformation approach 
characterized by making the gene matter introduce into the pollen cell concerned through the hole 
formed of the laser pulse is offered. Hereafter, this invention is explained to a detail. 
[0009] In the anther culture process of the pollen cell in the middle of 1 nucleus term by which endocyst 
is usually carried out to an anther , the approach of this invention is a phase under initial fission , just 
before starting fission , and it can be performed the solution containing the gene matter which has 
genetic information to introduce a suitable pollen cell , and by making it suspend in a water solution 
typically . Subsequently, double the focus of laser equipment with one of the pollen cells concerned, and 
irradiate laser, a hole is made to form into a cell wall, and the gene matter is introduced into intracellular 
through this hole. Cultivate this cell by the callus inducer medium, and a callus and/or an embryoid body 
are made to be able to form, and it can plant in a ^differentiation culture medium after that, and can 
inherit, a transformation can be checked, and transformation vegetation can be obtained. 
[0010] The approach of cultivating a suitable pollen cell in the phase under initial fission just before it 
cultivates the anther of a grass by the callus inducer medium and the pollen in the middle of 1 nucleus 
term by which endocyst is carried out starts fission as a cultured cell An anther An alteration MS culture 
medium "Carlsberg Res.Commun.52 volume and 393 (1987)", A FHG culture medium "XIX Stadler 
Genetics Symp.213 (1989), such as Kasha, M , ClaphamI, II, and III Culture medium "Z.Pflanzenzucht, 69 
volumes, and 142 (1973)", It cultivates in the culture medium selected based on the property of the 
anther cultivated from culture media, such as culture media "Z.Pflanzenzucht, 77 volumes, and 198 
(1976)", such as Foroughi-Weir, and a strange method culture medium of those culture media. Although 
culture temperature is based on the anther to cultivate, 22-28 degrees C is usually near 25 degree C 
preferably, and it is 5.8 preferably, and although pH at the time of culture depends incubation period on 
5.6-6.0, and the anther to cultivate, it is usually for zero - 14 days. A pollen cell is divided, and the 
lasing should be carried out when the capacity which reproduces DNA in a callus inducer medium is 
acquired (i.e., when a pollen cell changes to cytoplasm Rich's cell in gestalt). Generally, a pollen cell 
changes to the cell which was suitable within two weeks at the lasing. 

[001 1] Moreover, the pollen cell obtained by approaches "Plant Cell Reports, 9 volume, and 59 (1990)", 
such as Ziauddin, may be used. A rice, com, and wheat are mentioned, as wheat, a barley, wheat, rye 
wheat, OTSUMUGI, rye wheat, etc. are mentioned, and, as for the grass used here, Dissa, Igri, 
TRUMPF, CARINA, two article of ****** etc., etc. are mentioned as a barley. What is necessary is just 
to extract an anther according to a conventional method from these vegetation. Moreover, the thing in 
the middle of 1 nucleus term by which the pollen cell concerned used was isolated from the anther is 
mentioned. 

[0012] The gene matter which has genetic information makes the genetic information stabilize by the 
grass. It is controlled to discover the genetic information and the plasmid which specifically functions 
by the grass is mentioned. For example, the promotor of the cauliflower mosaic virus origin of 
CaMV35S and CaMV19S grade as a promotor which functions by the grass, PR protein promotor, 
ADH-1 promotor, etc. as a terminator Terminators, such as CaMV35S, CaMV19S, and NOS, It has 
foreign genes, such as transposon genes, such as storage protein genes, such as insect resistance genes, 
such as a desired herbicide resistance gene, BT toxin, and protease inhibitor, a virus resistance gene, a 
zein, and a glutenin, and Ac, Da, etc. as a transformation property. Furthermore, you may have a drug 
resistance gene as an initial selective marker. 

[0013] It has the about 10-20,000microg [/ml ] gene which wishes to introduce the solution containing 
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the gene matter concerned into a cell, other components, the inactive salts for specifically promoting 
equilibration or hypertonicity-izing of exact osmotic pressure, cell nutriment, or other additives. If it 
illustrates more concretely, the gene suspension containing 9-15% of mannitol can be mentioned. 
[0014] Next, although double the focus of laser equipment with one of the pollen cells concerned, and 
irradiate laser, a hole is made to form into a cell wall and the gene matter is introduced into intracellular 
through this hole, although the dimension of a hole may be fluctuated, it must not be not much large as 
compared with the dimension of a cell. The hole which usually specifically has the diameter of 5-500nm 
is made to form. The impression time amount of a pulse is usually 5-20 nanoseconds, and is 10 - 15 
nanoseconds preferably. Pulse energy is usually adjusted to the range of a 0.1-lOmicro joule (muJ). The 
equipment of the arbitration which can concentrate laser on a minute focus moderately in principle can 
be used for the laser equipment used. Suitably, it is already the laser of a mammalian cell. Hitachi 
Hitachi laser marketed by the microinjection as available equipment Cel A processor is mentioned. 
[0015] After performing the lasing, sufficient time amount for making the gene matter spread and invade 
into the pollen cell after punching from the solution and the pollen cell concerned are incubated in the 
solution containing the gene matter concerned. Incubation time amount is usually 5 seconds - 2 hours, 
and the temperature of an incubation is usually 0-28 degrees C. 

[0016] After performing the lasing and incubation which were performed by carrying out like ****, the 
cell guided the obtained pollen cell or from now on is cultivated, and a plant body is made to produce, as 
the desirable mode of this invention - Olsen etc. ~ approaches "Plant Cell Reports, 9 volume, and 59 
(1990)", such as an approach "Carlsberg Res.Commun.52 volume and 393 (1987)" and Ziauddin, are 
mentioned. Furthermore, use of a nurse cell can be mentioned as a desirable mode. 
[0017] 

[Example] Although an example is given to below and this invention is explained to it, these do not limit 
this invention at all. 

Example 1 barley cv Dissa You make it grow in 10 degree-C-dark -8 hours after seeding for 12 degree- 
C-** -16 hours, and it is the middle (mid uninucleate stage microspores) of a pollen 1 nucleus term. An 
anther is planted in an alteration MS+Ficol culture medium, an anther is cleft with a pincette and a 
spoon after 25-degree culture [ -two-week ], and it is begun in a DNA solution to pass a pollen cell. 10- 
20 anthers are taken in 1ml solution, enriching recovery of the cultured cell just before starting fission 
except for a callus and impurity by 96 micrometerphi nylon mesh is carried out to 20-100microl by 
centrifugal separation (1000rpmx5min), and it considers as a lasing sample. 
[0018] The DNA solution to be used is Okada. BamHI of the +15% mannitol +pBI221of solutions 
[Toyobo Co., Ltd. selling ]10microg/ml+pSBG102(Hmr) [above pBI221, and PstI It is thing ] 
lOmicrog/ml+Calf Thymus DNA 50microg/ml which transposed the beta-glucuronidase structural gene 
surrounded by the site to the hygromycin B phosphotransferase structural gene "Gene, 25 volumes, and 
179(1983)." 

[0019] This drop is placed on a petri dish, in order to prevent desiccation, the piece of 1% agarose of 
5mm angle is carried, and a petri dish is covered, and it winds with a film, and is the Hitachi laser. Cel It 
set to the processor. This sample contains the cell lump which started the pollen cell, the single cell, and 
fission which were generated. Cytoplasm Rich's generating single cell is chosen and it is 0.4microJ. 
Laser pulse punching was carried out with energy. 

[0020] The sample after processing was diluted with the alteration MS liquid medium of 100-200microl, 

and carried out stationary culture at 25 degrees C. The equivalent culture medium (hygromycin B 

content) was added after two weeks, what became the callus of the diameter of several mm — installation 

of a GUS enzyme - the characteristic was investigated. Consequently, about 1/of GUS activity was 

accepted at a rate of 16. The measuring method of GUS activity is shown below. 

[0021] The formula X-glu solution (5-BUROMO-4-chloro-3-indolyl-beta-D-glucuronic acid) storage 

solvent of the stain solution for approach gas analyses of GUS assay [20mg / 1 X-gluDMF] 

5mg X-glu in deoxydized DMF (dimethyl formamide) **solute in 5ml 50mM KP.buffer [(potassium 

phosphoric-acid buffer) pH7.0 final concentration/ml[ of lmg ]] 

[0022] GUS dissolution buffer 50mM KP.buf pH7.0+10mM EDTA+0. 1 %Triton X 100+0.1% 
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Sarkosyl+lOmM 2-Mercaptoethanol [0023] preparation of a cell — what is necessary is just to dip in 
liquid as it is, when dyeing a small colony and the front face of an organization When making it react 
quantitatively or correctly, a little GUS dissolution buffer is added, printed and crushed in an 
organization, and a substrate is added. In 1mm callus, it is good with GUS dissolution buffer 20microl 
and lOOmicro of X-glu solutions 1. 

[0024] It is made to grow in 10 degree-C-dark -8 hours after example 2 barley Igri seeding for 12 
degree-C-** -16 hours, and is the middle (mid uninucleate stage microspores) of a pollen 1 nucleus 
term. The anther was obtained. This anther is planted in an alteration MS+Ficol culture medium, an 
anther is cleft with a pincette and a spoon after two-week culture at 25 degrees C, and it is begun in a 
DNA solution subsequently, to pass a pollen cell. 10-20 anthers are taken in 1ml solution, enriching 
recovery of the cultured cell under initial fission is carried out to 20-100microl according to centrifugal 
separation (1000rpmx5min) except for a callus and impurity by 96 micrometerphi nylon mesh, and it is 
laser. It considered as the pulse processing sample. 

[0025] The DNA solution to be used is Okada. BamHI of the +15% mannitol +pBI221 of solutions 
[Toyobo Co., Ltd. selling ]10microg/ml+pSBG102(Hmr) [above pBI221, and PstI It is thing ] 
lOmicrog/ml+Calf Thymus DNA 50microg/ml which transposed the beta-glucuronidase structural gene 
surrounded by the site to the hygromycin B phosphotransferase structural gene "Gene, 25 volumes, and 
179(1983)." 

[0026] This drop is placed on a petri dish, in order to prevent desiccation, the piece of 1% agarose of 
5mm angle is carried, and a petri dish is covered, and it winds with a film, and is the Hitachi laser. Cel It 
set to the processor. About this sample, it is 0.4microJ. Laser punching is automatically carried out with 
energy. 

[0027] The sample after processing was diluted with the alteration MS liquid medium of 500microl, and 
carried out stationary culture at 25 degrees C. The equivalent hygromycin selection culture medium 
(20microg [/ml ] hygromycin B) was added after two weeks, what became the callus of the diameter of 
several mm - installation of a GUS enzyme or hygromycin tolerance — the characteristic was 
investigated. Consequently, hygromycin tolerance was accepted at a rate of the abbreviation 1/2000 of a 
processing cell. 

[0028] The leaf primordium equivalent to the ^differentiation cotyledon of the redifferentiation barley 
transformation vegetation to a plant body was transplanted to the rooting culture medium except 
hormone, by cultivating on these conditions, development of a root and growth of a terrestrial part were 
urged and the perfect plant body redifferentiated in about one month. Nucleus DNA is isolated from the 
green leaf by the CTAB method (2 Plant Molecular Biology Reporter seven: 1989), 20mers(es) of the 
structural gene part of a marker gene are made into a primer, and it is PCR (487 239 Science(s), 1988). 
When tried, DNA which deserves each gene was compounded. From this, existence of the foreign gene 
in a nucleus genome was checked. 
[0029] 

[Effect of the Invention] The transformation of the cultured cell of a grass can be performed by using 
this invention. According to this invention, since it is not necessary to prepare a protoplast, the time 
amount of a transformation and activities are sharply reducible, moreover — since the transformation of 
the monoploid cell is carried out, without it separates into progeny — installation — a characteristic 
transmits. And since there are few differences of the difficulty of the trial between a form and a network, 
the application to a commercial variety is easy. According to the approach of this invention, since big 
punching takes place compared with the electroporation method, big DNA and the big matter of 
molecular weight can be introduced. 
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(57) Abstract: 

PURPOSE: To remarkably reduce the transforming 
operation by transducing a genetic substance through 
holes formed with laser pulses into a poliinical cell in 
a stage just before starting the division or during the 
initial division in a process for culturing an anther of 
the poliinical cell enclosed in the anther of a 
gramineous plant. 



CONSTITUTION: In a process for culturing an anther in 
the mid uninucleate stage microspores enclosed in the 
anther of a gramineous plant, a genetic substance is 
transduced through holes formed with laser pulses into 
the poliinical cell in a stage just before starting the 
division or during the initial division and the genetic 
information on the genetic substance is expressed to 
afford the objective transformed gramineous plant- 
Furthermore, barley is preferred as the gramineous plant. 
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v i 9 s^w^u^^^-^+f-f ?^"f;Px**oyn 

9— , PRgeynt-^-, ADH-l^Dt- 40 
^-5*-^tLTCaMV35S, CaMV 
19S, »KteiM*tttb 
TBfSCllfcSaiWttJifi^, BT^, yar7- fcH* 

f« £Oio t =>«©#j*sa»e ; F, Ac, d 

[0013] sttae^*«*^wr*»«tt, anus* 
z\ t &ftm-tz&fc?m 1 o ~ 20, 0 0 0 u 50 



ftffl¥-5 - 2 0 7 8 2 7 
4 

g/m 1 ttejsfi^, **WI'«iE«l?fegSffi©¥^b^ 
9-1 5%©7>-H-M^Wt?,figfI 

[0014] *f-mm<Dm&&mmi&mm 
<D—o\z&t>i±. ^hxu—^-^mmhxmmM^iz 
n&m&tsit. z.<DH&mvT&&T®>x&mifc\*i\zm 

ATSfcfrT IL©^«^K»$*f#«*«. Jfflflg 
©^fi* <h fcfctS: L 0 ±£ ©TNfc T fctfc 5 

Li£>&. /^X©HlftlWFP B 1«:3a*5~2 o^-y-t*>h* 
T&tK ff$L<iii o~i 5^-y-fe^j> KTab^. /t 
)V7sT.*.)V*~ a, a#o. i~i ov-f i7Di?j.-;i^ 
(uJ) ©^HICPIST^. iv^n51/-if-gf 

^i^f5fit©gf*ftfflL5l,. «F®lr«, gE»C 

[0 0 15] !f-ffiS^fTofc^> IfifftJl** 

jt^5U>~2^TabD. -f >*3.^— ->a >©S 
Stt, ItO~2 8'CT$.5. 

[0016] ±se©^d< bTfT^tifci — -v-mmt-i 

3„ *%Bg©»SbV^«ltL.T, Olsen ^©*i£ l"Ca 
rlsberg Res. Commun. 52#, 393(1987) j , Ziauddin^© 
■fife Tpiant Cell Reports, 9 59 (1990) J 

[0 0 17] 

mmm] &>T\zmmw£m\fT*&m&$ttm-rz>&, 
%ifli 

^-^-A^ cv Dissa 1 2t-^- 1 6«FW, 1 

0 < C-B&-8B#r^-e*W«-bi>6, ?E»— *»l+«<mid u 
ninucleate stage microspores) ©jj(*j : £Tt&g£M S + Fic 
ol#JfiKtt*.ttW-. 2 5S-2M^«*«, ¥>±yh 

%.zfimg£-r?ffi&%kfflL, ^a»mia*DNA»tt«fKaEu 

fcT. 1 0~2 01B©^€r lml^KStO, 9 6 nm<t> 

T&iMtlommmm&Mit&m (1000rpmX5m 
i n) T?2 0~ 1 0 0 u lfc»»EttU tf-MS 

[0 0 18] fflV^-5DNA^«0kada ^+15%T> 
= h-;H-pBI221 C3K»*6i»*SC#tfclE*] 10 us/ 



( 4 ) 



5-207827 



5 

ml+pSBG102(Hm' ) Lt|gpBI221©BamHI, PstI 1M h 

TGene, 25#, 179 (1983) J 10(ig 
/ml+Calf Thymus DNA 50y g/mlTafe^.. 

[0 0 19] ~>*-U±iZZ<Dmffi*m2. ft*S|»< 
/cfe(C5mmAC9 1 %7#P-X>T-£©1i\ ->+-H:i 
$LT7^J^ttt, B^l/— tf- -t;P ^D-fe-^ 

as«uy?-©**¥«jf&*atf, o. 4 Hi ©x^jw^- 

T? k— tf-/ SfLbfc. 

5 m g X— g 1 u 



6 



solute in 5ml 50mM K.P.buffer 

illmg/m 1 ] 
[0 0 2 2] GUSW5/77- 
50mM K.P. buf pH7. 0 +10mM EDTA+0. 1 %Triton X 1 
00+0. 1 % Sarkosyl +10mM 2 -Mercaptoethanol 

[0023] mmwmm. 20 
/h$v^a--^a^©*B*mfi-rs«-a-«, ^©£ 
zmzmitit^K Ki&&femm\z. ^.tcuiEmizn^ 

/b7r~2 0tf 1, X-gluMlOOtf lT<t 

[0 0 2 4] HJfi0d2 
t*A=?Igr 12t-Bi-16^» 10 

t;-Rg-8($fg-?£WSli\ ?Effr-«»!*»S<mid uninu 
cleate stage microspores) ©$j£#fc„ ^V^T?» Z.<D 30 
S&£ft^MS + F i c o 1 ifrlfclctt;t#tf> 2 5tT2 

teSDNAifitClbfc't. 1 0~2 0fi©ii$£ 1ml 

*»*»v»T*Dj«»««f©«f«mia*a'£?»iB ( 1 o o 

0 r pmX 5m i n) T20~100(il \ZtimmW. 

[0 0 2 5] fl?U-5DNA}g}£«0kada *g®+l5%V> 
Xh-^+pBI221 [jRmW«8c5££?*r:IR^] 10»g/ 
ml+pSBG102 0M ) [±f2pBI221©BamHI, PstI 1M h 40 

cisnfe e - a - y— vmmi&fc? £/w 

7-f-»B7tX7* h^>7.7i5-if^ita^ 

TGene, 25#, 179 (1983) J lCg#SS^.fcfe©] 10/jg 
/ml+Calf Thymus DNA 50/i g/mlT3&-5.„ 

[0026] z/*-u±izz.<oim*wg. &.&*m< 

tcH>\Z 5mm£|© 1 %7#n-7.Jt£CD1t\ ->t-l/l:I 
*LT7-fMTit, B4I/- tf- ±)l yu-ty 
■y— tt-fey hbfc. £©-tr>:7;i'£, 0.4mJ ©X*;P 



[0 0 2 0] 5n ; S^:©-y->^ > ;P«. 100~2 0 0/i 1 

2 am»ir«S0tti& (/w^P7-f-»BM) £in 

X.fco ^©^XlCfeofc&WtC^^TGU Sgp 
sfi©iSA^»£»*Lfco ^©ife*, #91/16 ©«£• 
T?GUSiStt*«B»6n&. HTCGUSgltOfflt* 

[0 0 2 1] GUSTyt^fO^ft 
#X##rffl3fefe«!©i&# 
10 X-glui® (5-^Dt-4-^DD-3 — OK 

u;w-/3-d-^;^p>^) a?£88i« 

[2 0mg/l X-g 1 uDMF) 
in deoxydized DMF(dimethyl formamide) 
1 

(*iJWJ>SA^7j'-) CpH7. 0 i& 



[0 0 2 7] 5!lS^©-9->7 p ;i'«. 5 0 0 n 1 ©5fc^M 
S«flcttF«nr«RU, 2 5tT?#iSfbfc. 2iim& 
t|!iO;WyD'7-f-»lft»i (20 (1 g/mlA 
-fyD7l'-»B) £J0*.fc. £fc3 V'&<OX)U7>izU-2 
fc© \Z-D V>T G U S MBS. fcte/N-f ^ D V-f is >jfrf£ 
^t*©^A^S*PSL.fe. -?-©iSS, «LSifflfl@©*?)l 

/2 o o o©stj-g-e/w^n-7-f ->>wtt*igae)?,n 

[0 0 2 8] ffi«9#^©f?3Mt 

gB©£W£<Eu a« i *■ ^ -z^±i3.mmmmtt<k l 

fc. -?-©^«fct) CTABffi(Plant Molecular Biology 
Reporter 7:2, 1 9 8 9) t^DNASffl/, V 
-*-jte^©«i§ae^gE^©2 Omers^y^'fv- 
CLT, PCR(Science 239#, 487, 1988) ZU&rzt 

z\z. &*<z>mfc^zm-rz>DNA&&f&2tir£ < , z.<o 
ft. 

[0 0 2 9] 

[f£f§©2frm] *^SrfflV^i,h(cJ:D> -f 

tx«, 7°n h:/7Xh£S9©T-5&Ma*&v>©-c. jgsr 
i&m<Dv§mi:ftm*:±m\znm~?g2>. ¥»#sb 



( 5 ) #HS¥5 -2 0 7 8 2 7 

(BDlnt.Cl. 6 I&g'JfS*! /t^SSS^ FI &ffi3E*%11iBr 

C12N 15/87 



